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(71) We, TOMIJI TARUKA WA AND 
HIDEAKI TARUKAWA, Japanese citizens, 
residing at 51 — 7, Higashiyama-Cho, 
Itabashi-Ku, Tokyo-To, Japan, do hereby 
5 declare the invention for which we pray that 
a Patent may be granted to us and the 
method by which it is to be performed to be 
particularly described in and by the follow- 
ing Statement: — 

10 This invention relates to pipe fittings 
made of refractory material such as asbestos 
and also to the production thereof. 

Heretofore, tubes made of plastics 
material such as polyvinyl chloride have 

15 been used as water supplying and draining 
pipes in buildings and the like, and for con- 
necting these pipes, pipe fittings also made 
of plastics material are used. 
Although the pipes and pipe fittings made 

20 of plastics can be easily handled and 
worked, and, furthermore, the costs thereof 
are comparatively low, the pipes and pipe 
fittings are easily melted at high tem- 
peratures to which they are subjected in the 

25 event of a fire in a building in which they are 
installed and are easily burnt to generate 
poisonous gases, thus constituting a serious 
hazard to human lives. In addition, when the 
pipes and pipe fittings are burnt, a great 

30 amount of heat is generated, which ac- 
celerates expansion of the fire. 

Metal tubes and metal pipe fittings also 
have been used for water supply lines and 
water draining line, and these have been 

35 found advantageous because of their high 
mechanical strength and high heat resist- 
ance. However, metal tubes and metal pipe 
fittings have been accompanied by the 
problems of comparatively high cost and 

40 low corrosion resistance. Furthermore, the 
heat conductivity of metal tubes and metal 
pipe fittings is substantially high, and there- 
fore when cold water flows through the in- 
terior of a pipe line made of metal tube and 

45 metal pipe fittings, dew frequently collects 
on the outer surface of the piping, and 



corrosion of the pipe line is thereby ac- 
celerated. 

Pipes and pipe fittings made of refractory 
materials such as concrete, asbestos, or 50 
Portland cement, are known. However, 
these pipes and pipe fittings are ordinarily 
water permeable, and it has been difficult to 
apply them to the construction of water 
supply lines and drainage lines in buildings. 55 

With the above described problems of the 
_ conventional pipes and pipe fittings in view, 
a primary object of the present invention is 
to provide a pipe fitting which is highly heat- 
resistant and anti-corrosive and can be used 60 
for flow therethrough of various fluids in- 
clusive of water, and whose production cost 
is comparatively low. 

Another object of the invention^ is to 
provide a refractory pipe fitting having an 65 

inner layer made of a syn thet i c resin, an 

outer layer made of a refractory material, 
and an intermediate layer made of a flexible 
material. By the provision of the inter- 
mediate layer, any deformation, expansion 70 
or contraction which is liable to occur in the 
inner or outer layer can be absorbed, and 
the development of cracks in the outer layer 
made of nonelastic material can be 
prevented. 75 

Still another object of the invention is to 
provide a method through which a refrac- 
tory pipe fitting of the above described 
nature can be produced in a simple manner. 

According to the present invention, there 80 
is provided a refractory pipe fitting having a 
body wall comprising an inner hollow layer 
made of a synthetic resin, an outer layer 
made of a refractory, non-metallic, in- 
. organic material, and an intermediate layer 85 
made of a flexible material and interposed 
between the inner and outer layers. 

The refractory material forming the outer 
layer may comprise a mixture of an 
aggregate material consisting of asbestos, 90 
rockwool, glass fibres or sand and a binder 
material consisting of portland cement, 



Wi^J^f °- fire clay. Alternatively 
Smnriif " al J ormln g the outer layer may 
comprise binder material only, for examnle 
Portland cement, plaster,] foe c& P 0 r 

5 EHil?' ^ bIe . material ft«2S the 
?»ft ^ 3te J ay ? r 's any of suitable 
deformation absorbable material of resinous 
or fibrous constitution. 

In another aspect of the present in- 

10 ^^^"^"^^TnSthSa 
for producing a refractory pipe fittine 
havmg an inner hollow lay^Vade of f 
synthetic resin, an outer layer made of a 
refractory, non-metallic, inorganic material 

material interposed between the inner and 
s £nT„f ayeK ' S ? id method comprising fce 
W 311 outcr mold interaaUy 
5/» nZ £ a « mold ! n8 conforming to the 
* °°? fi 8" ra ] ,on of the outer layer and a 

composite body comprising the inter 

Scf^ * ayef attached ont ° * e outer 
resin Jfc%T?l fayer n ' ade of a synthetic 
resin placing the composite body in the 
25 molding cavity formed in the outer mold 
ttereby providing a molding gap between 
the inner surface of the oute? mold and ft" 
outer surface of the composite body, fffline 

™3£J? tte form of flui d, comprising a 
refractory non-metallic, inorganic material 
irad watorfor soHdifying the materS and 
Sf. n .^ e i >ut ? mold thereby to deliver 
the solidified refractory, non-metallic/ IE 
35 organic material combined with the com- 
posite body made of synthetic resin- inner 
layer attached to said intermediate Ia?er 
™e ? vendor, will be more clearly uX 

40 don J?T * e f ° 0win S detaiIed d ^P- 
WfSf ^.K nV u ntl0n when read in con- 
junction with the accompanying drawines 
toroughout which like parts a^des^ed 

^^tSSiT^ cha ™ te ~ 
45 «. F S* 1 H 8 ^ ™ section, of 

SLf?™ 1 ^ 1 f a re fractory pipe fittC 
"SS^ *° ?F p r esent «venfioV, ; 8 
3 2 18 a ade view, partly j n sec tion, of 

so BtiBttAT * lrac, ° ,> ' 

^ilv 10 * a to n«»t»dmal sectional view of 
fitting shown in FIG. 1* 5 p pe 

FIG. 6 is a sectional side view, inclusive of 

FIG. 5? ' tatol 3,0,16 Me V ~V hi 

« thf 1 ^ ; 7 k a longitudinal sectional view of 
65 the outer mold shown in FIG. 6, which is 



closed with a core inserted therein in 
rcad £« s . for the molding operation; and 
k- • 7 ^ a sectional side view of a core to 
be mserted in the outer mold shown in FIG. 

Referring now to FIG. I. there is shown ? ° 
an example of a refractory pipe fittine 
generally designated by FL This ££? 
which is a Tee, comprises an inner layered 
made of a synthetic resin formed &to a 75 
hollow structure, an outer layer 12 made of 

uSStt* 0 ^ m % te ^ a "d an intermediate 
layer 11 made of a flexible material provided 

iSStt. layer 10 Md tae 0 «ter 

The inner layer 10, which is rigid and 8 ° 
hoBow, is formed entirely of a synthetic 
resin such as polyvmyl^WorideT pohr- 
etiiylene, polystyrene, polypropylene, poly- 

Po'yc^onate, polyester, or 85 

136, and 13c. each for receiving a£ end of a 
Pipe. Annular grooves 14a, 14b, and 14c 
are provided internally of the socket parts 90 

fe"£ Mdl3 « fo «eceiviiigpacldiig rags 
(not shown), respectively. Furthermore 
annular steps or shoulders 15a. 15* and 15c 
™rt?n?1™ 24 ^bottoms of the socket 
parts 13a, 13i, and 13c, sothatthe ends of the 95 

Pipes inserted m the sockets abut agamst Se 

n.3 e . fl f n ^ le .! Batelial forming the inter- 
mediate layer 11 may be made If a foamed 100 

SUch , as Polystyrene, poll? 
vmyl chloride, polyethylene, or poly- 
urethane. or of a thin sheet of polystyrene 
™ i,^ ten 2 ative > Qc « b lc material 
ScH C i, m r de ° f « a thin ^"mnated body 105 
formed by fibers of a suitable material, such 

Z^Ttu nd ^° l y amide resin. A flexible 
,wf na i °/ the above described composition 
^attached to the outer surface of thehoK 
member constituting the inner layer 10 by 110 
the aid of a suitable adhesive agent 

„2 ™ Iayer 12 k made of a refractory, 
non-metallic, inorganic material which is 

i^^ gh & tatepoSSL Tof* the 

«V5h?^ man . n er. The refractory non 
metallic, inorganic material may be a mix- 
ture of an aggregate material such as as- 
^oS'.rock *o? L ^ fib Qr 

and a W«ter materia 120 
fire5i a t PO r la,ld C , emen , t ' gypsum, plaster, or 
& A most preferable combination 

! C T? n . SBt 1 of asbestos and portland 
cement It is also possible to use binding 

Portland cement, gypsum, ffre clay or 
plaster. A suitable combination conSs of 
fire clay and portland cement. 

w^i- m J XtUre °/ a «8regate material and a 
binder for constructing the outer layer 12 is 130 
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further kneaded with water so that a fluid 
mixture is obtained, and the mixture thus 
obtained is thereafter attached to the outer 
surface of a composite body made before- 

5 hand of the intermediate layer and inner 
layer in an integral manner. When the outer 
layer is made of a combination of asbestos 
and portland cement, it is preferable that IS 
to 20 parts by weight of asbestos be mixed 

10 with from 85 to 80 parts by weight of port- 
land cement, and to 100 parts of the mixture 
thus obtained, from 18 to 20 parts by weight 
of water is further added for solidifying the 
material. As described hereinafter in more 

15 detail, the outer layer 12 is formed from the 
above described mixture so that outwardly 
projecting annular portions 16a, 166, and 
16c are provided at positions corresponding 
to the annular grooves 14a, 14b, and 14c 

20 formed in the inner layer 10, respectively. 
A refractory pipe fitting Fl comprising 
inner, intermediate and outer layers as de- 
scribed above includes socket parts 13a, 
13b, and 13c. When pipes are to be con- 

25 nected to the pipe fitting Fl , the ends of the 
pipes are inserted into the socket portions 
l3a, 13b, and 13c until the ends of the pipes 
abut against the annular steps 15a, 1 5b, and 
15c, respectively. Furthermore, packing 

30 rings provided in the annular grooves 14a, 
146, and 14c are resiliently urged against the 
outer surfaces of the pipes and the inner 
surfaces of the socket parts 13a, 13b, and 
13c, respectively, so that a fluid-ti^ht seal is 

35 obtained at each of the joining positions be- 
tween the pipes and the pipe fitting. A wall 
construction of the pipes to be used with the 
pipe fitting Fl which Is similar to that of the 
pipe fitting is advantageous. 

40 When a fluid such as water is passed 
through a pipe line assembled from the 
pipes and pipe fittings as described above, 
there is no possibility of the fluid permeating 
through the walls of the pipes and the pipe- 

45 fittings because the internal surface of each 
pipe and pipe coupling is made of a syn- 
thetic resin. Furthermore, in the event that a 
fire breaks out, any possibility of the pipe 
fitting being burnt or damaged can be 

50 eliminated by virtue of the outer layer 12 
made of a refractory material. 

However, since the inner layer 10 and the 
outer layer 12 are made of materials with 
different thermal expansion coefficients and 

55 rigidity relative displacement or deforma- 
tion tends to occur between the two layers 
because of various stresses exerted at the 
time of assembling or expansion and con- 
traction of these layers caused by tem- 

60 perature variation or application of an ex- 
ternal force during its usage. Thus, the outer 
layer 12, which is rather brittle and of lower 
mechanical strength, is liable to be broken. 
The intermediate layer 11 effectively pre- 

65 vents such damage or deterioration. 



Since the intermediate layer 1 1 made of a 
flexible material is integrally combined be- 
tween the outer layer 12 and the inner-layer 
10, any tendency of deformation being 
caused in either of the two layers can be ab- 70 
sorbed. It should be noted that the provision 
of the intermediate layer throughout the 
entire space between the two layers is not 
necessary, and the intermediate layer may 
be provided only at separate positions suit- 75 
able for this purpose. 

In FIG. 2, there is shown another example 
F2 of the pipe-fitting which constitutes a 
modification of pipe fitting Fl illustrated in 
FIG. 1. This example F2 is different from 80 
the example Fl in that no annular grooves 
14a, 14b, and 14c, and hence no outwardly 
projecting annular parts 16a, 16b, and 16c 
are provided, and that the stepped parts 15a, 
15b, and 15c provided in the sockets or bells 85 
13a, 136, and 13c are formed as conical sur- 
faces, respectively. 

In still another example F3 of the pipe 
fitting shown in FIG. 3, there are provided 
one socket or bell part 13a at the outer end 90 
of a straight pipe part 13d to be inset at the 
other endthereof into the wall of another 
pipe member. In the socket part 13a, an end 
of a pipe (not shown) is inserted. At the inset 
part 13d, an inner layer 10 thereof is ex- 95 
posed to the outside. When the inset part 
13d has been inserted into a hole 18 
provided through the wall of the other pipe 
P, a refractory mortar 19 is caulked or 
grouted into the joining part between the 100 
fitting F3 and the pipe P. 

It will be apparent that the examples of 
the pipe fittings shown in FIGS. 2 and 3 
afford advantageous features similar to 
those of the pipe fitting shown in FIG. 1. 105 

The pipe fitting Fl shown in FIG. 1 can be 
manufactured by an apparatus as shown in 
FIGS. 4 to 7, use being made of a composite 
body as shown in FIG. 8. In the apparatus 
shown in FIGS. 4 and 5, there are provided a 110 
pair of mold-halves Mi and Ma constituting a 
composite outer mold. The mold-halves Mi 
and M* are horizontally movable in the 
arrow directions for opening and closing the 
outer mold. The mold-halves Mi and Mi 115 
have recesses 20 and 21 facing each other 
which form a molding cavity when the mold- 
halves Mi and Mi are closed together. The 
mold-halves are integrally mounted respec- 
tively on platens 22 and 23, which are 120 
horizontally driven by hydraulic cylinders 24 
and 25 through rods 26 and 27. A hydraulic 
cylinder (not shown) is disposed on a base 
plate 30 of the apparatus and is operable to 
drive in vertical direction a piston rod 33 125 
bearing a core positioning member 31 and a 
flange 32. 

The apparatus also provides a frame 34 
erected on the rear part of the apparatus, 
on which frame 34, a horizontally extending 1 30 
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SASaSrSS oV^T Se,eCted *«* Confirm with *e W 

cylinder 36 is supported SrSe 8 hSnte membe^rH °L *" ^ Poking 

bracket 35. A material in the cylinder^ k SSStS. 31 ."i 38, res P«*ively. In al 

5 pushed out of the cylinder 36 dorowawilv J5f & ° Ute J *"«*«■ of the flanges 32 

by a plunger 37 freely recfaroca^ntt£ E?? 9 316 m £ de e Ji uaI to A* diameters of 
cyunder3£xheplung^37^ jesses 46 and 47 of the mold-halves. 70 

vertically by suitable means sS i ts matt ? «? couree ' the sha P e °f the 

cylinder; screw drive, oTfoo " D edal <E ZSn* "VP* b y Besses 20 

10 Another core posifenkg membeT 38 fiSL?* J** 9 moIdha L ves Ml and Mj co «- 

havfag a flange 39 is dispose! taS? p2 fi°S Fl ^ Confi g wation «* the pipe 

in a horizontaToLec^ 2?.^ pipeS ^° P 8 "** therethrough 

15 the moving direction of to? mSdfivS 2Jl^T S t ^ Um "f hot 

toward and away from the mold-halves SSfs^wS PipeS f.°- ^ ?. a PP arent m 

The first and second core nndti™';^ £f^- 5.. the heating medium which has been 80 

members 31 and 38 r^oecdvflv * ,n o 3 4 he 2 tin 8 device 61 ^ forced by 

flanges 32 and 39 are £g drivSfa a ™ 8 n£T£* 2 *° fl T i^ 0 " 811 a valve 63 md a 

20 operative manner with the Sl? v « M £ f- * 4 ? su PP Ued to an entrance of the 
aid M* and when these members SSSJK atmg ? ,pe i 60 ' 811(1 ^ medium which has 

toward the moId-lSv^^tH tt"y ^on? ^^d the mold-halves M, and M s is re- 85 

diameter iSjyj5ES2?SdSSS HG r^r^/ 5 ^ fa 90 

and the outer diameter of the rerin^ 5 •« *• 31111 ^ lower and rear core- 

diameter part 36« is ^ selected thaUt t CEST 6 3* 31 T and 38 ako m 

30 substantially equal to the diameter of * ™« retracted positions. In this state, a core 

counterbore 43 q formed the mo a-hSves 2£ ° D ^ ^ 32 *>cket 

M, and M2. Thus, the reduced diameter ^art E? ™f f %? C lf a8 & a e ^ core Potion- 95 

36 fl ofthecylmder36issnugly a Sef fa Is. ^ 31 " T he core positioning 

_ the counter-bore 43 of the mold-halves Th* n?™J^. 31 s "PP ortul g the core is then 
35 " evef t« al Potion of a flat surfS^o- u P ward V means of a cylinder not 

vided at the lower end of the cylinder 36 fa vnL. *. . 

brought down into the plane formed ov the .VST- COre . 50 „P ,aced on the core 100 

bottom surface of the coantSSS! 43 S 1 " 16 •™ b " 31 is elevated to a 

t Withmthematerialsu P ply^gcyTmder36 SSS^S?°3S !d , i !i. FIa 7 « down - 

40 there is provided a material guidJnVblock 44 htoci ^KSLi 5 ° f ^ material BMtog 

formed integrally with the Ivlfadlr ?fi ThZ KJ? K sea t ed snu jS ,y ™ the socket part 

lower part JSRSMaSt5&^ allfLtov^FiSo? f" ^ COre 50 k beId 

formea into a projection 45 snvjlyeime?- STfaSS a °f 3 m ? ld cavit y to 

able with the opening 52a of a sockef ^ %JSF£ d by the mold-valves. It should be 

45 formedmac^SOmdicatedmFIG 8 In ?£J^ , of arrangement 

this example, the diameter of The «i£ ^ f. ^ 50 fe positioned by means 

supplymg P c^linde^ 36 S selected ^to ^^tioning member 31 ^d the 

greater tWthat of the redS diametS sTnn^t 8 ^ bl< E k I 4 in Serial 

Part 36a therebv to faXiiX-»r aiame t er supplying cylinder 36, the apparatus mav 

the diameter of the part ^o tlSfS ™f,^?°T & 3 ah W ,e core positioning 

the material supply,^ cvlmdlr 36 £f2S t 31 i/f ^ C3Se - 016 materiaI 115 

The mold core 50 indicated in FTr s 2L5 B OBk -j*if not ne cessarily formed in- 
eventuaUy formf the fane? iVver 5 an 5 7* ft l Mlrtl supplying cylinder 

55 intermedfate layer 11 inX wal^of the n1„^ SiS'J* /? 3y be P ro ^d separately and 
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counterbore 43 formed in the mold tightly 
receives the part 36a of the material sup- 
plying cylinder 36. 

Then, the hydraulic cylinder 41 for the 
5 rear core positioning member 38 is so 
operated that the member 38 advances 
toward the moid thus closed until it is snugly 
received in the horizontally disposed socket 
51c in the core 50, and the ultimate position 

10 of the core 50 is thereby defined- In the 
ultimate position, the flange 39 of the rear 
core-positioning member 38 is held in 
engagement with the counterbore 47 of the 
mold, whereby the mold is completely 

15 closed, thereby providing a mold cavity. A 
refractory non-metallic, inorganic material 
stored in the material supplying cylinder 36 
is then supplied under pressure into the 
mold cavity. 

20 As for the material to be molded in the 
mold cavity, any of the hereinbefore de- 
scribed compositions may be used. In the 
case where a combination of asbestos and 
Portland cement is used, water is added 

25 thereto in the hereinbefore described ratio, 
and the -mixture is kneaded. During the 
kneading operation, additives for improving 
the water-retaining nature, plasticity, and 
workability of the material may be added 

30 advantageously. The additive may comprise 
a single substance or a combination of sub- 
stances selected from hydroxyl propyl- 
methyl cellulose, carboxylmethyl cellulose, 
methyl cellulose, polyvinyl-alcohol, vinyl- 

35 acetate, emulsion, ethyleneoxide, acryl- 
amide, and acrylic acid copolymer. 

In order to forcibly supply the refractory 
material into the mold cavity, the plunger 37 
may be depressed in the material supplying 

40 cylinder 36 by a suitable driving device such 
as a screw type driving device. The supply 
pressure of the refractory material at this 
time is preferably in a range of from 10 to 30 
kg/cm 3 . 

45 As described hereinbefore, the mold- 
halves Mi and Mi are provided with heating 
pipes 60, and a heating medium is circulated 
therethrough by means of the pump 62. The 
temperature and the flow-rate of the heating 

50 medium are preferably such that the tem- 
perature of the surface of the moid con- 
tacting the molded material ranges from 75° 
to 100° C. Alternately, electric heating wires 
may be embedded in the mold-halves so that 

55 the above described temperature range is 
maintained in the mold-halves. 

After the completion of the pressurized 
supply of the refractory molding material 
into the mold, the mold-halves Mi and Mj 

60 are moved in reverse directions to those de- 
scribed above, thereby opening the mold. 
The outer layer 12 thus molded on the sur- 
face of the core 50 is taken out of the mold- 
halves in a state wherein it is attached to the 

65 composite core 50 and is cured. 



As described hereinbefore, the core 50 
comprises an inner layer 10 and an inter- 
mediate layer 11 of the pipe coupling to be 
manufactured, whereby a pipe fitting Fl 
comprising an inner layer, an intermediate 70 
layer, and an outer layer integrally com- 
bined into one structure can be obtained. 
The pipe fitting PI thus formed has high 
strength and low permeability. 

According to the aboveHescribed method 75 
tot producing a pipe fitting, die molding 
mixed material comprising a refractory non- 
metallic, inorganic material and water is 
heated by a heating device as described 
above while the material is molded in the 80 
mold. This heating process affords advan- 
tageous features as follows. 

A refractory material, or more specific- 
ally asbestos-cement, is liable to stick to the 
mold surfaces, and this has frequently given 85 
rise to difficulty in removing the molded 
product out of the mold. This difficulty can 
be obviated by heating the mold to the 
extent that water contained in the mixed 
. material is thereby evaporated and a thin 90 
layer of steam is formed between the mold 
and the outer surface of the molded 
product. The thin layer of steam acts as a 
lubricating film between the mold and the 
outer surface of the molded product, and 95 
the removal of the latter out of the mold is 
thereby facilitated. Facility in removal of 
the product further eliminates ■ any 
possibility of damaging the partly dried 
product when the latter is delivered from 100 
the mold-halves. 

It will be apparent to those skilled in the 
art that modifications F2 and F3 of the pipe 
fitting may also be produced in a similai 
manner when the configurations of the re- 105 
cesses in the mold-halves provided in a 
molding apparatus shown in FIGS. 4 to 6, 
and also of the core are selected suitably. 

While the foregoing description of the 
invention has been set form with respect to 110 
a Tee as a representative pipe fitting, it 
should be understood, of course, that the 
invention is equally and effectively ap- 
plicable to other pipe fittings, examples of 
which are elbows, crosses, Y-branches, 115 
reducers (and expanders), and couplings. 

WHAT WE CLAIM IS:— 

1. A refractory pipe fitting having a body 
wall comprising an inner hollow layer made 

of a synthetic resin, an outer layer made of a 120 
refractory, non-metallic, inorganic material, 
and an intermediate layer made of a flexible 
material and interposed between the inner 
and outer layers. 

2. A refractory pipe fitting as set forth in 125 
claim 1 wherein: said inner layer is made of 

a material selected from the group con- 
sisting of a resin of a polyvinyl chloride, a 
polyethylene, a polystyrene, a poly- 
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propylene, a polyamide, a polycarbonate, a 
polyester, or an epoxide; said intermediate 
layer is made of a material selected from the 
group consisting of a foamed synthetic resin, 
5 a polystyrene resin in thin sheet form, or a 
lamination of fibres and polyamide resin; 
and said outer layer is made of a mixture of 
an aggregate material and a binder. 

3. A refractory pipe fitting as claimed in 
10 claim 1 or claim 2, in which the refractory 

non-metallic, inorganic material comprises a 
mixture of an aggregate material consisting 
of asbestos, rockwool, glass fibres or sand, 
and a bmder material consisting of portland 
15 cement, gypsum, plaster or fire clay. 

4. A refractory pipe fitting as claimed in 
claim 1 or claim 2, in which the refractory 
non-metallic, inorganic material comprises a 
bmder material consisting of portland 

ZU cement, plaster, fire clay or gypsum. 

5. A method for producing a refractory 
pipe fitting comprising an inner hollow layer 
made of a synthetic resin, an outer layer 
made of a refractory, non-metallic, in- 
organic material, and an intermediate layer 
made of a flexible material interposed be- 
tween the inner and outer layers; said 
method comprising the steps of preparing an 
outer mold internally forming a molding 

«*u cavity conforming to the outer con- 
figuration of the outer layer and a composite 
body comprising the intermediate layer 
attached to the outer surface of the inner 
layer made of a synthetic resin, placing the 

35 composite body in said molding cavity 
formed in the outer mold thereby providing 
a molding gap between the inner surface of 



the outer mold and the outer surface of the 
composite body, filling under a pressure said 
molding gap with a mixture in the form of a 40 
fluid comprising a refractory, non-metallic, 
inorganic material and water for solidifying 
said material, and opening the outer mold 
thereby to deliver the solidified refractory, 
non-metallic, inorganic material combined 45 
with the composite body made of the syn- 
thetic resin inner layer attached to said 
intermediate layer. 

6. A method as set forth in claim 5 where- 
in said outer mold is heated during its mold- 50 
ing operation. 

7. A method as set forth in claim 5 where- 
in to said mixture of a refractory, non- 
metallic, inorganic material and water, an 
additive for improving its workability is 55 
further added. 

8. A refractory pipe fitting substantially as 
hereinbefore descnbed with reference to 
and as illustrated by Figure 1 or Figure 2, 

or Figure 3, of the accompanying drawings. 60 

9. A method for producing a refractory 
pipe fitting substantially as hereinbefore de- 
scribed with reference to and as illustrated 
by Figures 4, 5, 6, and 7 of the ac- 
companying drawings. 55 

10. A refractory pipe fitting whenever 
produced by the method of Claim 5, 6, 7, or 

BARKER, BRETTELL & DUNCAN, 
Chartered Patent Agents, 
Agents for the Applicants, 
138 Hagley Road, 
Edgbaston, 
Birmingham, B16 9PW. 
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